HIPPOCRATEA VOLUBILIS (CELASTRACEAE) IN COTUl COPAL 

FROM THE DOMINICAN REPUBLIC 


George O. Poinar, Jr. 

Department of Zoology 
Oregon State University 
Corvallis , Oregon 97331, U.S.A. 

poinarg@science.oregonstate.edu 


Kenton L. Chambers 

Department of Botany and Plant Pathology 

Oregon State University 
Corvallis, Oregon 97331, U.S.A. 


Alex E. Brown 

629 Euclid Ave. 

Berkeley, California 94708, U.S.A. 


ABSTRACT 


Four fossil flowers of Hippocratea volubilis 


found preserved in copal from ground deposits near Cotui. Dominican Republic The spec- 


rour iossu i lowers oi mppocratca \otiwu la wci c iuuhu —r-° 1 , 

mens fall within the pattern of morphological variation of this widespread New World species. The time of deposition ot e copa is uncer 

tain, the estimates ranging from under 1000 ybp to Miocene. The younger age is supported by carbon-14 dating from 2 laboratories, w erea* 
the older date is based on measurements from proton magnetic resonance spectroscopy. Assignment of these fossils to a modem speces 

supports an age ot less than 1000 years for the * Cotui deposits. 


RESUMEN 


a. Los 


Cuatro Oores fosiles de Hippocratea volubilis se encontraron conservadas en copal en depositos certa dt Co P 

estxcimeixs coiiKidenensupalrtnde variation morfoldgicadeestaespeciefrecuence del Nuevo Munde. El liempodedepcwiaoruidLop.1 

I„ estimaciones lap dead, per debajo de 1000 ybp hasta el Mloceno. La edad reoen.e 

eatbono-14 en 2 laborai.rio,. ntiemnta ,ne la .dad ntas andgna eua bas*U en ntedida, 

* pro,ones. La auguaeta de esu» ue* .Osile, a nna .specie tnodema sopona - edad d, ™enoa de .000 anna para toadepoauoede Cotut. 


INTRODUCTION 


Fossilized resin in ,he Dominican Republic occurs in a number of small mines in the northern and‘ “f™ 
ponion of the country. The fossil material from these mines consists of amber and has been fattd - 

mybp using foraminifera index fossils (Itturalde-Vmen ^ Cotui has also heen col . 

lected; however, the age of this is uncertain, although it has generally been considered >^ n g ^ an the am^^ 

pmpertes. Copal occurs in various pans of rhe »orU P ^ „ could malur e imo amber after 

1992). It can be considered '"young amber, and nnaw uic *5“ 


*ns of yearn. Hippormtm (Celasiraceae. Hippocrareoideae), as 

by Smith (1940, p. 357). Three of the flowers are ^ (Manhews 

Me for study All are bisexual and in the pistillate phase, wt ^ , sea , ons an d is minuiely 

*2005). The conical disc enc.osing .he pistil is with villous . ciUate mar . 

tapillate throughout. The petals are imbricate at the me _ _„ ^ a transvcrse band below the apex 

?ms. Pubescence of the adaxial surface consists of w for H vo i u bifis. The se- 

bivalent to the "transversely barbellate" condi.ton „‘ ^ a series of herbarium 

?als are ovate, imbricate, and minutely papillate abaxia y_ identify the fossils as conspecific with 


tis taxon 
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Published estimates of the age of Cotui copal have ranged from Miocene to as young as 1000 ybp or less. 
Our conclusion that the Hippocratea flowers are assignable to the extant species H. volubilis strongly supports 

the latter, younger age, which was obtained from carbon-14 dating in 2 laboratories ("Beta Analytic” in the 
United States and "Harz aus dem Tennengebirge" in Germany). 

Hippocratea pollen is well represented in the fossil record (Muller 1981), but to our knowledge these are 
the first fossil flowers of the genus to be discovered. 

MATERIALS AND METHODS 

The specimens were collected from the upper 8 inches of soil at Zambrana Abajo near Los Ranchos in the vicinity 
of Cotui, a village located in a vaUey between the Cordillera Central and Cordillera Septentrional, Dominican 
Republic. The material is clear with a yellow tinge. Many samples are collected by children who follow the plows 
during the planting of maize (personal correspondence from the late Jake Brodzinsky, 20 September 1987). 

The age of fossilized resin :;om Cotui is unclear. Because of its light color and fairly soft texture, it has 
been referred to as copal, a term used for semi-fossilized resin that possesses specific physical properties re¬ 
lated to color, hardness, melting point, and solubility (Poinar 1992). Age estimates range from under 1000 
years, based on radiocarbon dating (Schlee 1984, Poinar, unpublished results), to Miocene, based on proton 
magnetic resonance spectroscopy (Lambert et al. 2012). In support of the older age was the discovery, in the 

copal, of several new insect species now considered to be extinct (Popov 1987- De Andrade & Baroni Urbani 
1999). 

Comparing the maturity of fossilized resins with that of their enclosing bedrock can provide information 
on the maturity, relative age, and biostratinomy of amber and copal. Such a study was conducted on amber and ! 
Cotui copal from different mines in the Dominican Republic (Poinar & Mastalerz 2000). Maturity of the bed¬ 
rock was determined by vitrinite reflection and that of the fossilized resin by FTIR (Fourier Transform Infrared 
Analysis). The study found that Cotui copal showed a lower degree of maturity than that of the matrix rock, 
indicating that it had been washed into the older bedrock fairly recently and probably represents deltaic depos- 

analysis of Cotui copal revealed that the plant source of the resin was Hymenaea courbaril (Mas- 
talm & Poinar, unpublished observations), a tree speeies that still earns on Hispaniola. 


description 


Hippocratea volubilis L. (Figs. 1 5). Fossil specimens examined: HISPANIOLA. Dominican Republic: vicinity of the town of Co- 

“I Z- r e T C ° rdlllera Central and Cordillera Septentrional. 2012, unknown amber collector (catalogue numbers Sd-^- 

Sd-9-I05B) and J. Brodzinsky s.n., 1987 (Sd-9-105C), deposited in the Poinar amber collection maintained at Oregon Stale 
University, Corvallis, Oregon 97331, USA. 


:pals 5, 

preading 




in- 


w 


villous 


sometimes 


papillate in a band proximal to the villous irichomes IB. n T (gS '. de . 

lincllv veined downward in the base (Figs - - - . <F,g - ,he cenlral otherwise glabrousand k 


in rlitrm^r . , , " ^ “uace-vuious (Figs. 1,2), disc 1.3 mm high, 17mm 

3) the surface den r ‘T e " C , 8 **° Vary ’ 2 -P ar,ed - £nlar 8' d and above the mid-line (Figs-1 

0 5 rnm d™ ” t e? P , a b ' i aKy papilla " “*>»*U am hers teLnal, bilocular, ovoii0.4. 
mm long, puberulent V honzonul sllt - exposed style 1.2 mm long, sligma minute, pedicel U 


9 *^ * * X. _ t | Till ■ XJ, 

X ^ J h_- M B m w Vml 


purpose of comparison 


America and the Caribbean region, is likely 


fossils- 
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Fig. 1. Rower A, apical view, showing bilob ed form of the disc Note villous-dliate margin 
and involute tip of petals. Short arrow points to abaxial papillae on filament. Long 
arrow designates band of papillate trichomes on adaxial petal surface. Bar = 1 mm. 



The copal flowers are in the female stage ol 
maturation, with reflexed stamens and 
elongated style, as illustrated by Matthews 
and Endress (2005, figs. 49,50). The adaxial 
pubescence of the petals consists of a con¬ 
spicuous band or arc of villous trichomes, 
which is essentially similar to the pubes¬ 
cence pattern in herbarium specimens of If. 
volubilis. Such trichomes were, in fact, cited 
by Smith (op. cit.. p. 357) as a diagnostic 

m * 

trait of the genus. The petals of the flowers 
appear from photographs to be slight ly con¬ 
nate. but careful microscopic studv shows 
them to be basally imbricate. The floral disc 
is divided into upper and lower segments, 
thus differing from Smith’s illustration of H. 
volubilis (op. cit., p. 357). However, similar 
2-parted discs are often present in herbari¬ 
um specimens of that species, including 
many from the Caribbean region. In A. & P. 
Liogier 30929, Puerto Rico (US2996525), 
for example, the upper and lower disc seg¬ 
ments are sharply differentiated, with both 
parts being papillate, as in our fossils. In 
both C.V. Morton 7839, Honduras 
(US202361) and R.5. & E.S. Howard 9817, 
Dominican Republic (US2228804), on the 
other hand, the upper half of the disc is 
much more prominently papillate than the 
lower half. The upper section of the disc is 
sometimes reduced to a narrow papillate 
i .md below the anthers (e.g., D.K. Christo¬ 
pher et al. 69, NY s.n., Puerto Rico). A pecu¬ 
liarity of petal putrescence in both the mod¬ 
ern and fossil flowers is that a zone of papil¬ 
late trichomes may or may not be present 
proximal to the adaxial Irand of villous tri- 
chomes. This is illustrated tn Fig. 1, al¬ 
though the microscopic nature of these pa¬ 
pillae often makes triem difficult to 

observe. 


In the conservative taxonomic 


treatment by Smith (1940), 


existing specific and varietal names were synonymize —— ~ ^ far as the Ever glades of 

taxon to the tropics and subtropics of the New World, w e a nd r oeaum, and peduncle in the Cotui fos- 

Plonda (Long & Lakela 1971). The pubescence of penant • ^ ^ herbarium specimen s of H. 

S1 - as described above, falls within the variation of flora j parts in the fossils are within the 

V ° Ubll,s - With the exception of petal length an wt t are slightly shorter (2.1 

ran ges given for H. volubilis in Smith’s species descriptton (op. at., p. 360). P 
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vs. 2.5—4 mm) and narrower (1.2 vs. 1.3—2.6 
mm) than measurements cited by Smith for the 
extant species. There is no indication that these 
quantitative differences are due to the process 
of preservation. 

The assignment of the flowers to an extant 
species favors the more recent of the two con¬ 
flicting age estimates for Cotui copal, namely 
an age of 1000 years or less, commensurate 
with the results from carbon-14 dating. 

Hippocratea and its allied genera, once rec¬ 
ognized as the separate family Hippocrateaceae 
(Smith 1940; Loesener 1942; Long & Lakela 
1971; and others), are now included in family 
Celastraceae as subfamily Hippocrateoideae 
(Simmons 2004, Matthews & Endress 2005, 
Stevens 2001 onwards). Molecular phylogenet¬ 
ic studies by Savolainen et al. (1997,2000), Sim¬ 
mons et al. (2001a, 2001b), and others confirm 


this relationship. The subfamily has been 
shown to comprise a monophyletic group (Sim- 


ttions et al. 2001b, Simmons 2004), but the tribe 
Hippocrateeae, to which the genus is assigned, 
is not monophyletic unless tribe Campyloste- 
moneae is included (Simmons et al. 2001b). 

The described specimens appear to be the 


first recorded sub-tossil flowers o( the genus 

f^ 11 to future monographers, 
floristics workers, and paleontologists interest- 
e d in the Caribbean region. As noted above 
there are pollen records of Hippocratea from the 
Oligocene and lower Miocene (Muller 1981, p. 



Fig. 3. Flower A in lateral view, showing reflexed stamens and bilobed form ofthe 
disc Arrows point to 2 zones of enlargement of the disc. Bar=0.8 mm. 



Fig. 4. Flower B in apical view. Arrow is on band of villous trichomes across 
Bar=0.8 mm. 
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